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RADIAL TYPE PISTON MOTOR WITH SPEED REDUCER 

Technical Field 

5 The present invention relates to a radial type piston 

motor with a speed reducer. 

Background Art 

10 A constitution in which a planetary gear speed reducer is 

mounted to an axial type motor and a radial type motor to obtain 
large torque at low speed is conventionally known, and a motor 
with a speed reducer in which a motor and a planetary speed 
reducer are combined is known (for example, refer to the last 

15 line of left column on page 1 to line 5 from the bottom of right 
column on page 1, and FIG. 1 and FIG. 2 of Japanese Patent 
Publication No. 42-24608, and line eight from the bottom of left 
column on page 1 to line 8 of left column on page 2, and FIG. 1 
to FIG. 3 of Japanese Patent Publication No. 50-14696). A 

20 motor with a planetary gear speed reducer with combination of 
an axial type motor and planetary gear trains of two stages, and 
the like are used. 

Since the basic constitutions of the motors with the 
speed reducers described in the above-described both Patent 

25 Publications are the same, the constitution described in 
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Japanese Patent Publication No. 42-24608 will be explained 
with use of FIGS. 3 and 4. A plunger 43 sliding in a radial 
direction inside a cylinder block 42 is pressed by pressure oil 
supplied from an inlet and discharge port 41 provided at a 
5 housing 40. In this situation, an inner circumference surface 
of a rotary block 46 supported at an eccentric cam 44 with a 
bearing 45 is pressed by the plunger 43 to rotate the rotary 
block 46. 

A pinion 47 with teeth being cut is formed on an outer 
10 circumference surface of the rotary block 46. The pinion 47 is 
meshed with an internal gear 48 formed integrally with the 
housing 40, and rotation with a center O2 as a center of rotation 
of the eccentric cam 44 is restrained, and by this restraint, the 
rotary block 46 revolves. Since a pintle 49 rotates integrally 
15 with the eccentric cam 44, pressure oil can be fed to each 
cylinder alternately corresponding to the rotation of the 
eccentric cam 44 and the inner circumference surface of the 
rotary block 46 is pressed via the plunger 43 to revolve the 
rotary block 46. 

20 7 From the relationship of a number of teeth Zi of the 

pinion 47 and a number of teeth Z2 of the internal gear 48, the 
rotary block 46 rotates on its own axis by (Z2 ~~ Zi) / Zi with 
respect to one revolution. From this, rotation of the rotary 
block 46 can be reduced at a ratio of (Z2 ~~ Zj) / Z\, and the 

25 reduced rotation can be taken out from an output shaft 51 via a 



rotation driving pin 50. The output power of the motor with 
the speed reducer can be taken out as rotation of the output 
shaft 51 by decelerating the rotation of the motor by the pinion 
47 and the internal gear 48. However, a planetary gear train 
of one stage is used for decelerating the motor rotation, and the 
number of teeth of the number of teeth Zi of the pinion 47 and 
the number of teeth Z2 of the internal gear 48 is made small, 
whereby a large speed reduction ratio is obtained. 

Consequently, when large torque at low speed is to be 
obtained, a load applied between the pinion 47 and the internal 
gear 48 becomes large, and breakage occurs to the pin 50 and 
the like, which causes the situation in which the rotation of the 
motor cannot be taken out. Consequently, as the torque which 
can be taken out with the output shaft 51, large torque cannot be 
taken out, and the torque which can be outputted is naturally 
limited. The output power is taken out as the shaft rotation of 
the output shaft 51, and for example, in traveling equipment 
including a track shoe of an endless track, the output power 
cannot be taken out in a state of case rotation as an output 
power to a traveling drive sprocket for driving the track shoe. 

In order to take out rotation in the state of the case 
rotation, a gear mechanism for further making case rotation is 
required, and especially in order to drive a traveling track shoe 
with the traveling drive sprocket, output of large torque is 
demanded. Namely, in order to output large torque, it is 



4 

necessary to increase the motor in size. Due to this, the 
upsized motor and the speed reducer cannot be placed within 
the width of the track shoe, or within the rotation surface of the 
traveling drive sprocket. 
5 FIG. 5 shows a prior art example of a motor with a speed 

reducer in which planetary gear trains of two stages are 
combined with the axial type motor. High pressure oil 
discharged from an external hydraulic pump (not shown) is 
introduced into a plurality of cylinders 60 to reciprocate a 

10 piston 61 in each cylinder 60. As a result, the piston 61 slides 
while pressing a swash plate 63 with a piston shoe 62 rotatably 
provided at a tip end of the piston 61, and rotationally drives a 
motor shaft 64-1 which is spline-connected to the cylinder 60. 
Further, this rotationally drives the rotary shaft (sun shaft) 64-2 

15 which is spline-connected to the motor shaft 64-1. 

The rotary shaft 64-2 is a first sun gear 65 in a first 
stage planetary gear train. A plurality of first planetary gears 
66 rotatably supported at a first carrier 67 are meshed with the 
first sun gear 65, and also meshed with a first internal gear 68 

20 formed at a traveling sprocket 75. The first carrier 67 and a 
second sun gear 70 located outside the rotary shaft 64-2 are 
spline-connected, and rotation around the rotary shaft 64-2 in 
the first carrier 67 is transmitted to the second sun gear 70. 
The second sun gear 70 is a sun gear in a second stage planetary 

25 gear train. 
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A plurality of second planetary gears 71 rotatably 
supported at a second carrier 72 are meshed with the second sun 
gear 70, and also meshed with a second internal gear 73 formed 
at the traveling drive sprocket 75. The second carrier 72 is 
5 fixed to a motor case 76 of the axial type motor, and the 

rotation of the second carrier 72 is hindered. The rotation 
which is outputted from the axial type motor is taken out by the 
rotary shaft 64-2. The rotation of the rotary shaft 64-2 is 
decelerated by the first stage planetary gear train with the 
10 rotary shaft 64-2 as the first sun gear 70. Since the traveling 
sprocket 75 is meshed with a track shoe 77, a heavy load is 
applied at the time of start, and the first internal gear 68 is in a 
stopped state. 

Consequently, the first planetary gear 66 revolves while 
15 rotating on its own axis along the first internal gear 68. The 
revolution of the first planetary gear 68 is taken out as the 
rotation of the first carrier 67. The rotation of the first carrier 
67 is transmitted to the second sun gear 70. As a result, the 
rotation which is outputted from the rotary shaft 64-2 is 
20 decelerated by the first stage planetary gear train, and is 
transmitted to the second sun gear 70 of the second stage 
planetary gear train. 

The rotation of the second sun gear 70 rotates the 
second planetary gears 71 on its own axis. Since the second 
25 carrier 72 supporting the plurality of second planetary gears 71 
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is fixed to the motor case 76 of the axial type motor, the second 
planetary gears 71 do not revolve, but only rotate on their axes. 
By the rotation of the second planetary gears 71, the second 
interna] gear 73 formed at the traveling drive sprocket 75 
5 rotates, and drives the track shoe 77 which is meshed with the 
traveling drive sprocket 75. As a result, the rotation 
outputted from the rotary shaft 64-2 is decelerated by the first 
stage planetary gear train, and after it is further decelerated by 
the second stage planetary gear train, it drives the traveling 
10 drive sprocket 75. After the traveling sprocket 75 is driven, 
the first internal gear 68 integrated with the second internal 
gear 73 also rotates in a rotating direction of the traveling drive 
sprocket 75. 

However, the axial type motor with the speed reducer 
15 with the above-described constitution is long in the length in an 
axial direction. In addition, in the axial type motor, the speed 
reduction ratio in the first stage planetary gear train generally 
has to be made large to perform high-speed rotation, and 
therefore there arises the problem that the placement 
20 constitution of the planetary gear train is limited. 

Summary of the Invention 

The present invention is made to solve the problems of 
25 the above prior arts, and its object is to provide a radial type 
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piston motor with a speed reducer capable of reducing entire 
length to be compact, and especially capable of housing the 
speed reducer and the motor within width of a track shoe. 
A radial type piston motor with a speed reducer 
5 according to the present invention is constituted such that: the 
speed reducer includes planetary gear trains of a plurality of 
stages; a hollow final shaft is integrally constructed in a motor 
case of the motor; and at least a planetary gear train of one 
stage of the planetary gear trains is placed in a hollow of the 
10 final shaft; and at least a final planetary gear train of the 

plurality of planetary gear trains is placed outside the final 
shaft. 

According to the above constitution, the final shaft 
which supports the rotary member rotationally driven by the 

15 output power from the motor with the speed reducer is 

constructed integrally with the motor case, the gear train of the 
planetary speed reducer is constructed in the final shaft, and at 
least the final stage planetary gear train is placed outside the 
final shaft. As a result, the entire length of the radial type 

20 piston motor with the speed reducer can be shortened. 

In addition, as compared with an axial type motor, the 
radial type piston motor can take a larger capacity of the motor 
in the same space area, and therefore it is effectively utilized 
that the speed reduction ratio in the first stage planetary gear 

25 train can be made smaller in the radial type piston motor than in 
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the axial type motor. Consequently, since in the present 
invention, the radial type piston motor is used as the motor, and 
the placement relationship of the planetary gear trains of the 
plurality of stages, which constitute the speed reducer, and the 
5 final shaft is constituted as described above, the radial type 
piston motor with the speed reducer can be constituted to be 
compact. 

Further, when the radial type piston motor with the 
speed reducer of the present invention is used as the driving 

10 source of the traveling drive sprocket of the track shoe, it can 
be easily constituted to house the radial type piston motor with 
the speed reducer within the track shoe. 

In the radial type piston motor with the speed reducer, a 
carrier in the final stage planetary gear train may be fixed to the 

15 final shaft. According to this constitution, the carrier is fixed 
as the gear with the rotation being fixed among the gears 
constituting the final stage planetary gear train. In addition, 
by adopting the constitution in which the carrier is fixed to the 
final shaft, the constitution of the planetary speed reducer can 

20 be made compact and the entire length of the radial type piston 
motor with the speed reducer can be shortened. 

In the radial type piston motor with the speed reducer, 
an inner circumference surface of the hollow of the final shaft 
may be formed as an internal gear of the planetary gear train 

25 placed in the hollow of the final shaft. According to this 
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constitution, the final shaft is made to support the rotary 
member rotationally driven by the radial type piston motor with 
the speed reducer, and is used as the internal gear of the 
planetary gear train placed in the final shaft. Due to this, the 
5 constitution of the planetary speed reducer is made more 

compact, and the entire length of the radial type piston motor 
with the speed reducer can be shortened. 

In the radial type piston motor with the speed reducer, 
an inner circumference surface of a traveling drive sprocket of 

10 traveling equipment, which is rotatably supported at the final 
shaft, may be formed as an internal gear in the final stage 
planetary gear train. According to this constitution, the 
traveling drive sprocket is used as the rotary member rotatably 
supported at the final shaft, and the traveling drive sprocket is 

15 made the internal gear in the final stage planetary gear train. 

As a result, the case rotation of the traveling drive sprocket can 
be performed. The traveling drive sprocket and the radial 
type piston motor with the speed reducer can be housed within 
the width of the shoe of the track shoe actuated by the traveling 

20 drive sprocket, and in addition, the capacity of the radial type 
piston motor which can be housed therein can be made larger. 

Brief Description of the Drawings 

25 FIG. 1 is a sectional view of a radial type piston motor 
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with a speed reducer according to an embodiment of the present 
invention; 

FIG. 2 is a sectional view taken along the line 2-2 in 

FIG. 1; 

FIG. 3 is a longitudinally sectional view of the radial 
motor with a speed reducer in a prior art; 

FIG. 4 is a sectional view taken along the line 4-4 in 
FIG. 3; and 

FIG. 5 is a sectional view of an axial type motor with a 
speed reducer in the prior art. 

Best Mode for Carrying out the Invention 

A preferred embodiment of the present invention will be 
explained in concrete hereinafter based on the attached 
drawings. The present invention can be effectively applied in, 
for example, a radial type piston motor with a speed reducer, as 
a constitution in which a motor capacity can be made larger in 
the same space area and entire length of the radial type piston 
motor with the speed reducer can be shortened. 

As an embodiment of the invention in the present 
application, an example applied to the radial type piston motor 
with the speed reducer will be explained with use of FIGS. 1 
and 2. As shown in FIG. 2, in a motor case 2 of the radial type 
piton motor supported by a track frame 1, an eccentric cam ring 
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3 is supported slidably in a thrust direction (a left and right 
direction in FIG. 2). In FIG. 1, the eccentric cam ring 3 is 
slidable in an up-and-down direction which is parallel with the 
paper surface. A thrust receiving surface 5a formed at an 
inner circumference wall of the motor case 2 and a thrust 
receiving surface 5b provided at an opposite side from the 
thrust receiving surface 5a respectively support flat surfaces 6a 
and 6b formed at an outer circumference wall of the eccentric 
cam ring 3. The thrust receiving surfaces 5a and 5b, and the 
flat surfaces 6a and 6b are placed at symmetrical positions with 
respect to a center line of the eccentric cam ring 3. 

A thrust bearing 7 is provided between the thrust 
receiving surface 5a and the flat surface 6a. The thrust 
bearing 7 can be also formed between the thrust receiving 
surface 5b and the flat surface 6b. Slide and positioning in a 
thrust direction (left and right direction in FIG. 2) are 
performed by a moving mechanism constituted of a variable 
piston 8 and a pressing piston 9 which are provided in the motor 
case 2. The moving mechanism is not limited to the 
above-described constitution, and a known constitution can be 
adopted as the moving mechanism. 

An internal circumference surface of the eccentric cam 
ring 3 is substantially formed into a cylindrical shape. Inside 
this inner circumference surface, a cylinder block 10 is 
supported in the motor case 2, and is supported rotatably with 
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respect to a pintle 11 provided with passages 12 and 13. A 
rotary shaft 20 is connected to the cylinder block 10. 

A plurality of cylinders 15 each extending in a radial 
direction are bored in the cylinder 10. A piston 16 is slidably 
5 inserted into each of the cylinders 15, and a piston shoe 17 is 
pivotally joined to a tip end of the piston 16. Each of the 
pistons 16 and each of the piston shoes 17 overhang from the 
cylinder 15 extending in the radial direction, and is arrested by 
a holding ring (not shown) movably along the inner 

10 circumference surface of the cylindrical eccentric cam ring 3. 
The inner circumference surface of the eccentric cam ring 3 
forms a slide surface for each of the piston shoes 17. 

A rotational direction of the cylinder block 10 can be 
made normal or reverse by supplying the pressure oil, which is 

15 supplied to the cylinders 15 from the passage 12 or the passage 
13, to the cylinders at the upper half side in FIG. 2, or to the 
cylinders at the lower half side. For example, if high pressure 
oil is supplied to the cylinders 15 at the upper half side in FIG. 
2 from the longitudinal passage 12 of the pintle 11, and the 

20 return pressure oil from the cylinders 15 at the lower half side 
is recovered via the longitudinal passage 13, the cylinder block 
10 rotates in a clockwise direction in FIG. 2. 

The rotation of the cylinder block 10 is taken out by the 
rotary shaft 20. The rotary shaft 20 is a sun gear 21 of a first 

25 stage planetary gear train (hereinafter, called a first sun gear 
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21). The first stage planetary gear train is provided in a final 
shaft 4 constituted integrally with the motor case 2, a hollow 
inner circumferential surface of the final shaft 4 is formed as an 
internal gear 24 of the first stage planetary gear train 
5 (hereinafter, called a first internal gear 24). 

In the first stage planetary gear train, a plurality of 
planetary gears 22 which are respectively meshed with the first 
sun gear 21 and the first internal gear 24 formed at the rotary 
shaft 20 (hereinafter, called the first planetary gears 22) are 

10 rotatably supported at a carrier 23 (hereinafter, called a first 
carrier 23). The first internal gear 24 is formed in the final 
shaft 4 constituted integrally with the motor case 2, and 
therefore it is in a fixed state without rotating. Consequently, 
the rotation of the first sun gear 21 is decelerated, and is taken 

15 out as the rotation of the first carrier 23. 

A sun gear 26 in a second stage planetary gear train 
(hereinafter, called a second sun gear 26) is a separate body 
from the rotary shaft 20, is in a concentric state with the rotary 
shaft 20 and supported by a cover 30 of the speed reducer, and 

20 is spline-connected with the first carrier 23. Consequently, 
the rotation of the first carrier 23 is transmitted to the second 
sun gear 26. 

A plurality of planetary gears 27 (hereinafter, called a 
second planetary gears 27), which are rotatably supported at a 
25 carrier 28 in the second stage planetary gear train (hereinafter, 
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called a second carrier 28), are meshed with the second sun gear 
26 and meshed with an internal gear 29 (hereinafter, called a 
second internal gear 29) formed at a traveling drive sprocket 31 
supported at the final shaft 4. The second carrier 28 is fixed 
5 to the final shaft 4 and its rotation is inhibited. In the 

traveling drive sprocket 31 of traveling equipment 100, the 
cover 30 of the speed reducer is fixed at its end portion, and a 
sprocket 34, which is meshed with a pin 33 of the track shoe 32, 
is attached at an outer circumference of the traveling drive 

10 sprocket 31. 

Drive of the radial type piston motor with the speed 
reducer of this embodiment will be explained. When pressure 
oil is supplied to the cylinders 15 from the passage 12 or 13 
provided in the pintle 11, the pistons 16 are pressed, which 

15 presses the internal circumference surface of the eccentric cam 
ring 3 by the piston shoes 17 pivotally fitted to the tip ends of 
the pistons 16. By a reaction force from the eccentric cam 
ring 3 and a deviation amount of a center of rotation of the 
eccentric cam ring 3 and a center of rotation of a cylinder block 

20 10, rotation moment acts on the cylinder block 10 and the 
cylinder block 10 rotates around the pintle 11. 

The rotation of the cylinder block 10 is taken out by the 
rotary shaft 20, and becomes the rotation of the first sun gear 
21. A plurality of first planetary gears 22 meshed with the 

25 first sun gear 21 rotates on their own axes and revolves along 
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the first internal gear 24 of the final shaft 4 integrally fixed at 
the motor case 2. Revolution of the first planetary gear 22 is 
taken out as the rotation of the first carrier 23, and becomes the 
rotation of the second sun gear 26 spline-connected to the first 
5 carrier 23. 

Since the second carrier 28 supporting the second 
planetary gears 27 is fixed to the final shaft 4, a plurality of 
second planetary gears 27 meshed with the second sun gear 26 
are rotates on their own axes at a position at which they are 

10 supported by the second carrier 28, respectively. The rotation 
of the second planetary gear 27 is transmitted to the second 
internal gear 29 formed at the traveling drive sprocket 31, and 
rotates the second internal gear 29. The traveling drive 
sprocket 31 is rotated by the rotation of the second internal gear 

15 29, and the track shoe 32 can be driven by the sprocket 34 
provided at the traveling drive sprocket 31. 

In this embodiment, the example with use of one 
eccentric cam ring is shown, but the eccentric cam ring is not 
limited to that of one row, and the radial type piston motor with 

20 use of eccentric cam rings of a plurality of rows may be applied 
to the present invention. As the speed reducer, the example 
with use of planetary gear trains of two stages is shown, but 
planetary gear trains of plurality of stages, which are three or 
more, can be disposed. On this occasion, the first several 

25 stages can be placed inside the final shaft. In this case, as the 
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above-described second stage planetary gear train is placed 
outside the final shaft, at least the final stage planetary gear 
train needs to be placed outside the final shaft. 

According to the present invention, the radial type 
5 piston motor with the speed reducer with the entire length being 
shortened can be provided. The radial type piston motor with 
the speed reducer which can be housed within a width of the 
track shoe can be especially provided. In addition, one or 
more planetary gear train or trains is or are placed inside the 
10 final shaft, whereby space efficiency of the speed reducer can 
be enhanced. Further, at least the final stage planetary gear 
train is placed outside the final shaft, whereby large torque can 
be generated. 



